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(21) 4777724/28 . . 

(22) 08.01.90 
(46)07.02.92. 5k>/!. % N2 5 

(71) Y/ibJiHOBCKoe ro/iOBHoecneuiia/ibHoe koh- 
CTpyKTopcKoe 6»opo Tawe/iux m 4>pe3epHbix 

CT3HK0B ■ 

(72) H.fl.MMxaft/iOB w C.A.AreeB 

(53) 621.833(088.8) 

(56) ABTOpCKoe CBMAeTe/ibCTBo CCGP 
Ns 1516668, k/i. F 16 H 1/16, 1988. 

(54) DAJX P O CTATM H E C KA HEPBflHHO-PE- 
EH HAH riEPEAAHA C ABTOMATMHECKMM 
nOflAEPXAHMEM 3A30POB B SALIEFI/IE^ 
HI/li/1 

(57) M3o6peTeHMe othqcmtcji k CTamcocTpoe- 

Hl/IK), B H3CTH0CTV1 K MeX3HMMeCKMM nepeAa- 
H3M, KOTOpbie MCnO/lb3yiOTCfl B 

MeTa/uiopewymwx c-faHKax. Ue;ib M3o6peTe- 
HUfl - noBbiuieHiie HaAexHoc™ 3a cnef noBbi- 
LueHMji ycTo^HMBOCTM nepeAanw npw 



M3MeHeHMM Harpy304Hbix xapaKTepucTMK. npw 
yBe/iMHeHMM Harpy3KM Ha pefixy 2 3a3op Me*Ay 
OAHOfl M3 ctopoh 4epBAKa 3 m pe&KO& 2 yMeHb- 
QjaeTCfi. flaB/ieHwe b stom pa6oneM 3a3ope w 
cooTBetcTBy»oiue« nonocTw rMApouM/iwHApa 6 
B03pacTaeT. rioAAeftCTBueM pa3Hoc™ AaBTie- 
hm* b nonocTflx TMApouMiiMHApa 6 n/r/Hwep 7 
CMeiuaeTc« OTHOCure/ibHo paana/ibHoro ot- 
BepcTMJi 11 A^fl noABOAa Mac/ia. fl/iMHa yMacT- 

Ka BHHTOBOft KdtiaBKM 12 OT OTBepCTMfl 11 AO 

no/iocTM c bucokmm AaBneHMeMyiwieHbujaeTCfl. 
a ao noiiocTw c hm3kmm AaB/iemieM yee/iiim*- 
Baercfl. Kax c/ieACTBH6 w3MeHeHwa coripoTHB- 
neHMw ynacTKOB bmhtoboA <a hsbkm 12 
npowcxoAMT nepepacnpeAe/ieHtie pacxoAa 
noABOAMMoro Maana, mto iipwboawt k Boccia- 
HOB/ieHMio 3a3opa HepBAK-pePiKa. TaxwM o6pa-: 
30M, Mac/iopacnpeAe/iMTe/ib 1 aBTOMaTMMecKn 
noAAepxwBaeT 3d3op b 3ai*en/ieHiiM npw 113- 
MeHeHwn Harpy30HHbpc xapaKTepwcTwic. 1 m. 
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H3o6peTeHwe othocwtc* k CTaHKOCTpoe- 
HfiiOt b MacTHOCTM k MexaHwnecKWM nepeAa- 

H3M, KOTOPbie MCnO/lb3yK)TC« B 

MeTa/i/iope>KyiuMX CTaHkax. 

H3BectHa nepeAana BMHT-raftKaxwAKocT- 5 
hoto TpeHMfl c nocTO»HHbiM w/ii/i perynwpye- 
mmm 3a3opoM a pe3b6e, coAep»<aunaH KaHa/ibi 
cMa30MH0ft cwcTeMbi, ripeAHa3HaHeHHbie a/i* 
yMeHbiueHMfl fpeHwa, npuneM 6bKOBbie CTOpo- 
hw npo<|)n/ifl pe3b6u rawKM Bbino/iHeHbi c Ka- 10 
MepaMn, Koropbie coeAuneHbi c KaHanaMn b 
Te/ie raPiKM j\na noABOAa Mac/ia k icaMepaM* a 
Ha BxoAe b KaHa/ibi ycTaHOB/ieHbi Apocce/in 
wm pery/iflTopbi, noAAepxi/iBawmwe 3aA3H- 
HyK) xecTKOCTb Mac/i«Horo c/ioji^0ah3Ko na- 15 

/I 14 M W 6 B AaHHOM yCTpOlBCTBe A^y* 

HeaaBMCMMbix pery/iflTopoB, Mcno/ib3yeMbix 
A/i« ynpaB/iemifl oa^hm oSteKTOM - cto/iom, 

Bbl3bIB36T TpyAHOCTl/I BJHaCTpOfiKe W yC/10>KHfl- 

eT KOHCTpyKI4HK)i HTO CHH>KaeT H3A6)KH0CTb. 20 

Han6o/iee 6/im3kmm petueHneM k w3o6pe- 
TeHUKD aB/iaeTca ruAPOCTaTvmecKaa nepBSMHO- 
peeMHa^ nepeAa^a c aBTOMaTM we cki/im 
n oaa& p>*a h m eM 3a3opoB b sauen/ieHiiM, co- 
Aepwamaa Mac/iopscnpeAe/iwTe/tb, peflKy, >25 
B3anM0AewcTByK)im4^ c Hefi nepBAK, Ha 6oko- 
bwx noBepxHOCTflx KOToporo Bbino/iHeHbi Kap- 
M3 h bi ii KaHa/ibi. coo6maK)mMe mx c 
Mac^opacnpeAe/iMTe/ieM, npuneM Mac/iopacn- 
peAe^vtTe/ib Bbino/iHeH b bi/iag Aayx KpumeK \a 30 
MeM6paH, cKpenneHHbix MexAy cof5ofi, n/ian- 
kw, ycTaHOB/ieHHofi Me>KAy K^btuiKSMw m coe- 
AHHeHHOtf c MeM6paHaMM, no KpafiHefl Mepe 
AByx Tpy6oK n3 a/iacTMHHoro Marepwa/ia, co- 
o6u;eHHb!X c Mac/iopacnpeAe/JWTe/ieM w pac- 35 
no/io>KeHHbix MexAy o6paiueHHbiMM OAHa k 
Apyroi/i noBepxHOCTAMM nnanw n KpwweK m 
CMeHHOM npocTaBKi/i, ycTaHoB/ieHHOfi Me>KAy 
M6M6paHaMH w npeAHa3H3MeHH0^ A"* pery- 
yiMpOBdHi/in nonepewHoro ceneHwa Tpy6pK, 40 

' HeAOCTaTKOM MSBeCTHOtfL KOHCTpyKUUM , 

HB/iaeTCfl HW3K351 HaA6>KH0CTb, o6yc/iOB/ieH- 
rtafl HM3KOM ycTOM4MBQCTbio nepeAam* npw M3- 
MeHeHMM Harpy30HHbix xapaKTepucTMK w3-3a 

HeBO3M0XH0CTH pery/lwpOBaHlifl >KeCTKOCTbK) 45 

3/iacTMMHbix Tpy6oK npn pa6oTe ycTpo&CTBa. 
KpoMe Toro, b rwApocTaTMHecKOM nepBflice b 
3auen/ieHMi4 butks c peftKOfi npw BpameHHW 
3axoA^T to neTHoe. to HeMeTHoe hi/ic/io noABO- 
A»iMMX Kana/iOB. npw 3tom nepvioAWMecKw M3- 50 
MeHflefcn conpOTMB/ieHne noTOKy Mac/ia Ha 

BblXOA© M3 MepBflKa, MTO B/16M6T 33 CO6OM ne- 

pMOAHHecKO.e KO/ie6aHne AaB/ieHMfl; TaKMM 06- 
pa30M t nanwHue ; b ycTpowcTBe M6M6paH 
onpeAe/ifleT bwcoio/k) nyBCTBiiTenbHOCTb k Ta- 55 

• KMM KO/ie6aHVl5lM, CnOC06CTByfl B03HMKHOBe- 

hmio B CTaHice aBTOKO/ieSannCt. 

Ue/ibK) n3o6peTeHw« «B/i«eTCJi noBbiiue- 

Hlie H3Ae>KHOCTM 33 CM6T nOBWUieHM» yCTO^- 



hmbocth nepeAanw npn h3M6H6hi/ii/i Harpy30M- 

HblX XapaKTepMCTMK; 

FlocTaB^iBHafl uenb AOCturaeTCfl TeM, hto 
b rwAPOCTaTMHecKoft HepBflHHo-peeMHofi nepe- 
Aane c aBTOMaTi/mecKUM n o aas P>kb h neM 3a30- 
Pob b 3auenneHMn, coAepxaiuew 
Ma'c/iopacnpeAB^MTe^b, pe^Ky n b33mmoabm- 
CTByjoiun^ c HePI MepBAK, Ha 6oKOBbix noBepx- 

hoctjix bmtkob KOToporo BbinO/IHeHbl KapMaHbl 

H K3 H a/1 W, COO 6U4a JOLUHe HX C COOTBeTCTByK)- 

iammm no/iocTAMM Mac/iopacnpeAe/uiTe/ifl, 
Mac/iopacnpeAe/iMTe^b Bbino/iHeH b BHAe mn~ 
poun/iMHApa, b unnnHApwMecKOM nacTM KOTo- 
poro WMeeTCH paAnanbHoe OTBepcTMe ana 
noAaww Mac/is, ocb KOToporo paBHoyAa/ieHa ot 
topuob riiAPOUii/iMHApa, a nnyHK^p MMeeT 

BUHTOByK) KdHdBKy H3 UM/lUHAPHMeCKOfl nO~ 

BepxHOdn, coo6iueHHyio c paA^a/ibHUM ot- 
BepCTneM m noAnpy>KMHeH AayMfl npy>KMHaMn 
pery^vipyeMort xecTKOCTM, ynepTbiMi/i oahmmm 
KOHuaMM b cooTB6TCTByK)Lune Topubi n/iyH>Ke- 
pa, 

H3o6peTeHiie OT^MMMBaeTCJi reM, mto Mac- 
/lopacnpeAe/iMT^e/ib Bbino/iHeH b B\Aj\e tmapo- 
UM^WHApa, b uM/iMHApwHecKOfi Mac™ KOToporo 
nMeeTCfl paAna/ibHoe oTsepcT^e f\na noAaMw 
Mac/ia, ocb KOToporo p3BHoyAa/ieHa ot topuob 
ruAPOunitMHApa, a n/iyH>Kep wweeT BMHTOByio 

KdHdBKy H3 UM/lMHApWMeCKOft riOBGpXHOCTM, 
C006lM^HHyK) C pSAMa/lbHbIM OTBepCTMeM M 

noAnpy^KMHeH AByM« npy>KHHaMui perynwpye- 

MOC^ )KeCTKOCTM, ynepTWMM OAHMMM K0WU3MH 

b cooTBeTCTByioiune Topubi n/iyH>Kepa. 

H3 nepTexce M3o6paxeHa ri/iApocTSTi/me- 
CKafl MepBflMHO-peeMHSH nepeAaMa, pa3pe3. 

rnApocTaTMMecKa« MepBAMHO-peeMHaa ne- 
peAawa coAepxwT MacnopscnpeAe/iuiTe/ib 1. 

A/1 A nOA3HW CMa30HHOil >KHAKOCTW/petiKy 2 m 

B3aviMOAe^CTByK)iuM^ c.Heft MepBAK 3, Ha 5o- 

KOBWX nOBepXHOCTJIX BMTKOB KOTOpdro Bbino/i- 

HeHbi KapMaHbl 4, coeAHHeHHbie K3H3/13MM 5 c 
MacnopscnpeAe^MTe/ieM 1. Mac/iopacnpeAe- 
/iHTe/ib Bbino/iHeH b BHAe r^Apoun/inHApa 6, 
BHyTpw KOToporo ycTanoB/ieH n/iyHxep 7, noA~ 
npyKHHeHHbi^ c topuob 8 npyxwHaMH 9. >Ke- 
CTKOCTb npy>KMH 9 pery/wpyeTc* c noMOiubK) 

BMHTOB 10. n/tyH>Kep 7 A6/1HT no/iocTb rwApo- 

UM/inHApa 6 Ha ABe oTAe/ibHbie no^ocTn, coe- 
AMHeHHue Kana^aMM 5 c cooTBeTCTBywiMMMw 
KapManaMM nepBflKa.3. B un/iMHAPWHecKovi Ma- 
ctm rHApouw/iMHApa 6 MMeejcji paA^a/ibHoe 
OTBepcTwe 11 a/i« noAaMM.Mac/ia, ocb KOToporo 
paBHoyAa/ieHa ot topuob rwAPoan/iMHApa 6. 
Ha UM/iMHApunecKO^ noBepxHOCTn n/iyHxcepa 

7 BUHO/IHeHa CKB03Ha« BMHTOB3A KdHdBK3 12, 

coo6maK)maflC« c paAfia/ibHbiM oTBepcTneM 
11. 

flepeAana pa6oTaeT c/ieAyKD^viM o5pa- 

30M. 
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CMa304Hafl wMAKOCTb qepe3 paAwa/ibHde 
OTBepCTwe 11 noAaeTcn b Mac/iopacnpeAe/iw- 
Te^b 1 w Aa/iee no KaHa/iaM 5 - b KapManu 4 
nepBHKa 3. ripn paBHOMepHbix Harpy3Kax Ha 
o6e CTopoHbi BUTKa MepBAKa 3, n/iyHacep.7 
.HaxoAWTca b HewTpa/ibHOM no/ioxeHMn, r.e. 
ero TOpubi 8 HaxoAflTca Ha pasHOM yaaheHm 
or paAna/ibHoro OTBjepcTwa* 11, no KOTOpoMy 
noAaeTCfl )kmakoct>, m Aaa/ieHwe b o6ewx no- 

/10CTHX TMApOUM/MHAPa 6 0AHH3K0B0, 

ripn MSMeHeHMM Harpy3KM Ha peftxy2 npo- 
mcxoamt M3MeH6Hi/ie Aa&neHi/m b aauenneHMM 
MepBAK-pewKa. HanpwMep, npn yBe/iimeHMM 
Harpy3KM Ha pefcxy 2, 3a3op Me>KAy oahoR m 
ctopoh BUTKa MepBHKa 3 m pewKOM 2 yMeHb- 
iuhtch, cooTBeTCTBeHHO, AaB/ienwe b 3tom pa- 
6om6m 3a3ope yBe/iwM wtch. Bo3pacTaet 
AaB^eHwe w b cooTBeTCTByiomefi no/iocm ruA- 
pbuwiMHApa 6, noA A e wcTBneM 60/ibujero A3B- 
/16HVI5) n/iynwep 7 nepeMfcuiaeTCfl a cTopoHy 

/10/lOCTH C HH3KHM AaB/ieHHeM, CMdMaflCb OT" 

HociiTe/ibHO paAwa/ibHoro OTBepcTHa 1 i, 

Ha ynacTKa anyHxcepa 7, a c/ieAOBaTeyibHo, m 

K3H3BKH 12 CO CTOpOHW HO/lOCTH HH3K0r0 A3B^ 

/leHMfl ao BXOAHoro paAna/ibHorb OTBepcTup 
11 6yAeT 6o/ibwe, a co CTopoHbi no/ioc™ BtS- 
coKoro as 8/1 eH us ^ MeHbiue. 

YMeHbiueHMe aimhu bmhtobo^ xaHSBKM, . 
coo6maiomeficfl c no/iqctbio swcoKoro AaB/ie- 
HMfl, npwBOAMT k yMeHbweHwio conpoTMB/ie- 
hm» AdHHoro ynacTKa bmhtoboA xaHaBkft, a 
yBe/iMHeHiie A^wHbi bhhtobow KanaBKu, coo6- 
maiomePiGa c no/iocTbio HW3xoro AaB/ieHMfl, 

npHBOAMT K yBe/lUHeHMK) conpoTiiB/ieHUfl aro- 

ro yqacTxa KaHaBkn. Kax c/ieACTBwe M3MeHe- 
HMfl conpoTHB/ieHMA ynacTKOB bhhtobow 

K3H3BKH, nOABOABUlUX Ma6/lO K riO/lOCTflM ri4A~ 

poun/iMHApa 6, npoMCxoAMT nepepacnpeAeJie- 
Hue pacxoAa ooaboa^moto Mac/ia, T.e. b 
nonocTb c hm3khm f\B B/ieHneM no^ana Mac/ia 
yMeHbiuaeTCfl, a b no/iocfb c bwcokmm /jaB/ie- 
HneM - yBe/iMMMBaeTc». CneAoaaTeyibHO/yBe- 
/inHMBasTcs pacxoA Mac/ia Ha HarpyxaeMyid 



CTopoHy BWTxa sepBAxa, mto npwBOAWT k boc- 
CTdHOBiieHMio nepBOHaMa/ibHoro 333opa qep- 
• BAK-petiKa, M3MeneHHoro HarpywenweM 
nepeAanii. 

5 nepeMeiMeHne n/iyHxepa 7 b ruAPOun- 
/lMHApe 6 npexpatuaeTCfli xax to/ibko bca cue- 
TeMa oxaawBaeTCfl CHOBa b coctoahum 
paBHOBecwfl m 3a3opw b 3auen/ieHMn MepBflK- 
pefiKa BOccTaHaB/iviBaK)TCfl. XecTKOCTb npy- 

10 )kmh 9 p,ery/inpyeTCfl c noMOtubio bmhtob 10. 
HeM 6o/ibiue xecTicocTb npyxwH, T.e. MeM 

60/lbUJe.OHM CKaTbl BWHTaMM 10, TCM MeHbllie 

HyBCTBMTe/ibHocTb n/iyHxepa 7 k M3MeHeHMio 
AaB^eHMH Ha Hero, n HaoSopoT. TaxMM o6pa- 

15 30M, pTpery/iwpoBaB KecTKOCTb npywMH 9 bmh- 
Ta mm 10, noHfixcaiOT M/iM noBbiujaiOT 
HyBCTBMTe/ibHOCTb niiyH)Kepa k n3MeHeHn*o 
AaB/ieHMfl b 3auen/ieHnn HepB^K-pewxa b 3a bm- 
cumoctm ot narpy3Kn b npouecce pa6oTbi. * 

20 OopMy^an3o6peTeHMfl 

FMAPOCTaTMHecKafl sepBAMHo-peeMHan ne- 
peAaMa c a BTOMaTimec kmm noAAepwaHweM 3a- 
3oppB b 3auen/ieHwn, coAepxamaa 
25- Mac/iopacnpeAG/i^Te/ib^ pewKy m, B3anMOAew- 
CTByioiuM^ c Hef^ sepBAK, Ha 6okobwx noBepx- 

HOCTflX BMTXOB KOTOpOrO BbinOjHHeHbJ KapMaHb! 

m KdHanbi, coo6maiou4Me mx c cooTBeTCTByio- 
lahmm no/iocTAMw Macnopacnpe^e^nTe/ifl, o t- 
30 /iiiMaK}Lua5icfl TeM, mto, c uenbto noBbitue- 

HMfl HdA6)KH0CTM 3d CMCT riOBbJUieHMfl yCTO^MM- 

boctm nepeAann npM M3MeHeHwi Harpy30MHbix 
xapaxTepwcTHK, Mac/iopacnpeAe/iviTe/ib bu- 
no/iHeH b BMAe ruApOMn/iMHApa. b um/imhaph- 

35 secKow nacTM KOToporo MMeeTcs paA^a/ibHoe 
oTBepcTue a^» noAanvi Mac/ia, ocb KOToporo' 
paBHoyAa/ieHa ot topuob rwAPOun/iMHApa, a 
nnyHxep nMeeT BMHTOByio xaHdBKy Ha umtimh- 
APMMeexoM noaepXHOCTM, coo6ineHHy»p c pa- 

40 Awa/ibHbiM OTBepcTiieM, m noAnpy^KHHeH 
AByMA npyxuHaMM pery/wpyeMOft jkbctkoctm, 

ynepTUMM OAHMMH KOHUaMli B COOTBeTCTByiO- 

iuwe Topubi nnyHxepa. 
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